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INTRODUCTION
Peyronie's disease is a localized connective tissue disorder that primarily involves the tunica albuginea of the corpora cavernosa of the penis. Francois de La Peyronie (1678-1747) first described the condition in a treatise on ejaculatory failure (1). It usually presents with palpable induration of the penis (plaque). The formation of fibrotic plaques in the tunica albuginea and surrounding cavernosal tissue alters anatomy and cause acquired penile deformities during erection with different degrees of bending and narrowing. This condition presents with or without penile pain as well as erectile dysfunction.
At present the therapy is still controversial. General agreement does not exist neither about the utility of medical and physical treatment nor about the timing of surgical treatment. In the valuation of the results of the proposed treatments, the natural history of Peyronie's disease is not considered. The disease does not evolve in all patients, especially in the oldest ones (2). Natural history of the disease is still unclear, as the exact cause that remains unknown and has not been completely investigated despite the amount of time that passed since its first description (more than 250 years) and its relatively high prevalence (3). Without this information it is impossible to evaluate correctly the efficacy of various therapies suggested. To make clear natural history of Peyronie's disease it is also important to have data to compare in clinical treatment studies, in which there is not a no treatment arm. In our study we assessed natural history of Peyronie's disease based on at least 5 years period of clinical observation without administration of therapy.
MATERIALS AND METHODS
Between 1985 and 1999, 135 men affected by Peyronie's disease (PD) in an early phase not presenting erectile dysfunction underwent a detailed evaluation at our institution. 25 patients dropped-out: 10 for discontinuous follow-up, 15 because had developed erectile dysfunction not related to progression of PD, requiring for an immediate treatment with intracavernous injection of vasoactive agents. 97 patients were submitted at our attention by family doctors for penile disease, 38 by their own choice. For all the time of observation no medical or physical treatments concerning this disease were performed. We have decided not to consider for this study men affected by erectile dysfunction because these patients require an immediate good treatment. Patients have been observed for at least 5 years (mean 6.4 years curvature, size, number and position of plaque were determined. The degree of penis curvature was measured during maximum erection obtained after video sexual stimulation and manual genital self-stimulation.
Every twelve months a follow-up visit was performed with the use of ultrasound (examination done by a single ultrasonographer) for description of clinical evolution of plaques (number, size, location). We assessed the modification of sexual ability to intercourse, the presence of pain during erection and sexual intercourse, the change of penis deformation. Progression of the disease was defined as worsening of penis deformation or increased number of plaques not allowing normal sexual intercourse. We made statistical analysis (Odds ratio, P for trend) to check if there is association between clinical worsening requiring surgical treatment and: 1-age of patients, 2-diabetes, 3-presence of close relative pattern for diabetes and 4-Dupuytren contracture. The statistical analyses were performed with the use of SAS statistical software (version 8.2).
RESULTS
We evaluated 110 patients. Mean patients age was 53 (range 34 to 66). At the first visit all patients maintained sexual activity and surgical treatment wasn't required for severe penile deformities. The most commonly associated diseases were diabetes in 24.5% of cases, hypertension in 13.6%, Dupuytren's contracture in 11% and ischemic cardiopathy in 3.6%, the close relative pattern for diabetes in our group was 26% of non-diabetics patients (data regarding general population are not reported in literature) ( Table I) . None of the patients had previous histories of genital trauma. History of urethral infections was present in 10% of cases. According to the Kelami classification 43 (39%) patients had mild (30 degrees or less) curvature or not curvature and 67 (61%) had moderate curvature (between 31 and 60 degrees) (4). The most frequent penile abnormality was dorsal curvature in 28 cases (25,5%). We divided patients into two groups. In the first one we considered patients under 50, in the second group we considered patients over 50. At the inclusion visit, no patient had a plaque of extension higher than 2 cm or more than two plaques. We usually found it difficult to demonstrate by ultrasounds the presence of fibrosis of the septum detected through palpation; in the first group (patients under 50) there were 19pt with mild-curvatures, 15pt with curvatures associated with spontaneous pain or during intercourse and 13 with palpable plaque and pain. In the second group (patients over 50) there were 17pt with mild-curvatures, 26pt with curvatures associated with pain and 20 with plaques and pain. During the 5 years of observation 22 patients over 50 and 18 patients under 50 had developed plaques above 2cm, 19 patients over 50 and 7 patients under 50 have had more than two locations (Table II) . At the end of follow-up pain was referred as recurrent in 12 patients of the group under 50 and in 8 patients in the other group. 36 patients evolved into severe deformation not permitting intercourse. All 36 were submitted to prosthesis implant; in five patients we also made excisions of the plaques. Of this 36 patients 23 belonged to the group under 50 and only 13 to the group over 50. Progressive worsening of deformation developed in 68% of patients in the group under 50 and 31.5% in the group over 50 (tab.III). Regarding curvature, number and size of fibrous plaques, a consistent tendency to stabilization has been observed in the group of patients over 50 years. The statistical analysis confirmed that PD worsening is more probable in the patients affected by diabetes (age adjusted OR=6, CI:2-19) and in patients under 50 years of age (OR=3.5, CI:2-8). 
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TABLE I. THE MOST COMMONLY ASSOCIATED DISEASES.
Prevalence of
Common
26%
Moreover a further division of patients in quartile of age had showed a significant statistical trend of reduction of evolution of the disease correlated with progression of the age (P value for trend = 0.003), this is because of the considerable difference of the 1 st quartile (of reference) with the 4 th (p=0.008) and less with the 3 rd (p=0.05) (Table IV) . Statistical analysis has not shown significant differences regarding the presence of close relative pattern for diabetes and Dupuytren contracture.
DISCUSSION
The most widely accepted theory claims that Peyronie's disease is induced by excessive fibrotic response of the tunica albuginea to prolonged micro trauma of erect penis. Trauma should be the initiating factor in people with personal predisposition to this disease as emerge from anatomical, pathological and clinical data (5,6). Trauma or excessive bending of erected penis may be the cause of bleeding into the subtunical spaces and tunical delamination of the septum in the point in which integrates in the inner circular layer of the tunica albuginea. As initial consequence of trauma there is fibrin deposition. The presence of fibrin could be find in the plaques but it is absent in normal or scarred tunica albuginea (7). The basis of pathogenesis may involve fibrogenetic factors as TGF-β1 or reactive oxygen species (ROS).
TGF-β1 increases transcription and synthesis of collagen, proteoglycans and fibronectin in fibroblast and prevents connective tissue breakdown. TGF-β1 could induce its own production and develop excessive scarring and fibrosis. TGF-β1 is inducers of ROS formation and inhibitors of nitric oxide (NO) synthesis resulting in a lowering of NO-to-ROS ratio causing abnormal wound healing (8,9).
Different genes expression in tunica albuginea of normal patients and of patients affected by PD has been studied. In the tunica albuginea of patients affected by PD the genes responsible of collagen deposition, TGF-β1 or collagen I, are up-regulated while genes opposing collagen accumulation are down regulated (10). To attest the genetic predisposition to the disease we add our personal experience concerning a series of 14 patients submitted to surgery for penile trauma occurred during sexual activity. After a follow-up of at least 3 years we observed the stabilization of the focal cicatricial fibrosis, in any case followed by fibrotic progression in the same location or in other point of the corpora cavernosa. In literature there are no data that report the appearance of PD in patients submitted to surgery for penile straightening with excision of a lozenge of tunica albuginea followed by suture. A comparison of the gene expression profiles between PD and Dupuytren's contracture suggest that they could have a common pathophysiology. In fact in both cases the same genes of collagen de- gradation (matrix metalloproteinase, thymosins), ossification (osteoblast specific factors) and myofibroblast differentiation are up-regolated (11).
The signs and symptoms of Peyronie's disease can be grouped into two phases: early inflammation (acute phase) and late fibrosis (chronic phase). Peyronie's disease is most commonly seen in the fifth decade of life. However, a wide range of on set age is reported (20-83y). The incidence of the disease is increasing in the last years.
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The true prevalence is unknown and may be higher than previously reported considering the reluctance of the patient to report to the physicians this embarrassing condition. Sommer et al reported a prevalence rate of 3.2% in male inhabitants of the Cologne-Germany area (12). In literature there are not guidelines for the therapeutical management of PD. Many therapies have been suggested. Actually a patient has three treatments options: drugs, physical therapy and surgery. Many drugs, are administered systemically or intralesionally with the use of devices. The oral therapy has been suggested in several studies with different in-take modality drugs as colchicina, tamoxifen, acetyl l-carnitine, vitamin E, dexamethasone, stigmasterolo, allopurinolo, dipiridamolo and POTABA (potassium aminobenzoate) (13). Local administration of thiomucase, collagenase, corticosteroid, orgotein, parathormone, dexamethasone, verapamil and interferon-α has been tested (14,15). Numerous physical devices have been tested on plaques: infrared rays, ultraviolet rays, microwave, ultrasounds, laser, ESWL and X-rays (16). Surgical procedure is reserved to a minority of patients with a high degree of curvature or narrowing that does not permit sexual intercourse or to patients with associated severe erectile dysfunction. Three groups of techniques are been suggested: tunical shortening procedures (straightening corporoplasty) such Nesbit's or Yachia's procedure (17,18), tunical lengthening procedures as incision or excision of fibrous plaque with implantation of autologous or heterologous patch to cover the defect using dermis, 
